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(57) ABSTRACT 

A ring-shaped depressed groove 11 is formed betWeen a 
joining surface 10 of a stem insulating material 6 With a 
tubular metal container 16 and a joining surface 9 With 
cathode leads 2a and 2b. A metalliZed layer 8, formed at 
joining surface 9 and joining surface 10, is separated from 
edges 12 and 13 of ring-shaped depressed groove 11. The 
resulting magnetron reliably prevents discharges generated 
betWeen the joining surface of the stem insulating material, 
With the tubular metal container, and the joining surface, 
With the cathode leads. 

8 Claims, 5 Drawing Sheets 
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MAGNETRON 

BACKGROUND TO THE INVENTION 

The present invention relates to a magnetron useful in, for 
example, a microwave oven or the like, to generate micro 
Waves. 

For example, as described in Japanese Laid Open Patent 
Publication 6-97595 (H01J23/04, H01J23/14), a conven 
tional microWave oven magnetron has a cathode portion 
having the tWo ends of a coiled ?lament fastened onto a pair 
of end hats. Cathode leads formed from molybdenum (Mo) 
and the like are af?xed to these end hats. These cathode leads 
extend to the exterior by passing via through holes of a 
ceramic stem. A tubular metal container is soldered With 
silver soldering, or the like, onto a metalliZed surface on the 
outer perimeter of this ceramic stem. Aseparately assembled 
anode part, Which is not shoWn, is af?xed to the tubular 
metal container. The cathode leads are sealed in an airtight 
manner to the metalliZed surface of the ceramic stem by a 
silver soldering material With a metal joining plate as the 
medium material. 

With a magnetron of this construction, in general, the 
tubular metal container that is joined With the anode part has 
a ground potential. On the other hand, a negative high 
voltage of 4 kV, for example, is applied and operated on the 
cathode part, constructed from the ?lament and the cathode 
leads and the like. Therefore, a discharge can easily occur 
betWeen the end of the tubular metal container, Which is 
soldered onto the metalliZed surface on the perimeter of the 
ceramic stem, and the metal joining plate, Which is used 
When soldering the cathode leads onto the ceramic stem. 
This is because these joining parts both have metalliZed 
surfaces, and the edges become rough. In addition, the silver 
soldering used in the air tight seal groWs at the edges, and 
numerous needle-like protrusions are formed. These become 
needle-like electrodes and also narroW the spacing. 

Particularly With a microWave oven using a leakage 
transformer, When the poWer is turned on Without pre 
heating the ?lament, in the initial stage Where electrons are 
not being emitted from the ?lament, a no-load voltage of 
8—10 kV is added to the magnetron. Discharge occurs at the 
metalliZed part having the airtight seal as described above. 
A surge voltage is induced, and the high voltage parts are 
destroyed. 

In order to solve these problems, a ring-shaped depressed 
groove is formed betWeen the metalliZed surface that joins 
to the tubular metal container and the metalliZed surface that 
joins to the cathode leads. By having the tubular metal 
container and the metal joining plate protrude over the upper 
surface of the ring-shaped depressed groove, the needle-like 
protrusions of the soldering material are electrically covered 
With an electric conductor, and a ?eld-less layer is formed to 
prevent discharges. 

HoWever, With a construction With the above approach, 
because the tubular metal container and the metal joining 
plate protrude over the upper surface of the ring-shaped 
depressed groove, the shapes of the tubular metal container 
and the metal joining plate become larger, and the costs 
increase. In addition, because the space betWeen the tubular 
metal container and the metal joining plate is narroWed, 
discharges is not completely prevented. 

OBJECTS AND SUMMARY OF THE 
INVENTION 

It is an object of the present invention to provide a 
magnetron Which overcomes the foregoing problems. 
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2 
It is a further object of the present invention to provide a 

magnetron that reliably prevents discharges generated 
betWeen the joining surface of the stem insulating material 
With the tubular metal container and the joining surface With 
the cathode leads. 

According to an embodiment of the present invention a 
magnetron comprises a tubular metal container, joined in an 
airtight manner With an anode part, constructing one section 
of a vacuum container. A stem insulating material has a 
perimeter Which is joined in an airtight manner to an open 
end of the tubular metal container. A cathode has a ?lament 
positioned at a central axis of the anode part. A pair of 
cathode leads support the cathode and are affixed to a metal 
joining plate that is joined in an airtight manner to a central 
part of the stem insulating material. Aring-shaped depressed 
groove is formed betWeen a joining surface of the stem 
insulating material With the tubular metal container and a 
joining surface With the cathode leads. A metalliZed layer, 
formed at the joining surface of the tubular metal container 
and the joining surface of the cathode lead, is positioned 
separated from the edge of the ring-shaped depressed 
groove. At least one or the other of the open end of the 
tubular metal container or the metal joining plate protrude 
toWards the interior more than the metalliZed layer. 

A magnetron having the above construction results in the 
metalliZed layer not being formed on the joining surface at 
the edge of the ring-shaped depressed groove. As a result, 
even if a silver soldering material, or the like, used in the 
air-tight seal, form needle-like protrusions at the edges of the 
metalliZed layer, the needle-like protrusions are not formed 
at the edge of the ring-shaped depressed groove. Therefore, 
Without narroWing the space betWeen the open end of the 
tubular metal container and the metal joining plate, the 
needle-like protrusions formed at the edges of the metalliZed 
layer can be electrically covered With a metal conductor to 
form a ?eld-free layer. As a result, in the initial stage, before 
electrons are emitted from the cathode, even if a no-load 
voltage of 8—10 kV is applied on the cathode, discharge is 
reliably prevented. 

In addition, the joining surface of the tubular metal 
container and the joining surface of the cathode leads are 
positioned preferably on the same plane. The metalliZed 
layer is formed preferably by pattern printing. As a result, 
because the edges of the ring-shaped depressed groove are 
on the same plane as the joining surfaces and can be easily 
excluded from the coating area, the metalliZed layer is 
formed Without any decline in the coating operation. 
According to another embodiment of the present 

invention, a magnetron, comprises a tubular metal container 
joined in an airtight manner With an anode part, constructing 
one section of a vacuum container. A stem insulating mate 
rial has a perimeter Which is joined in an airtight manner to 
an open end of the tubular metal container. A cathode has a 
?lament positioned at a central axis of the anode part. Apair 
of cathode leads support the cathode and are af?xed to a 
metal joining plate that is joined in an airtight manner to a 
central part of the stem insulating material. A ring-shaped 
depressed groove is formed betWeen a joining surface of the 
stem insulating material With the tubular metal container and 
a joining surface With the cathode leads. A metalliZed layer 
is formed at the joining surfaces. Astep part is loWer than the 
joining surfaces being formed at the edge of the ring-shaped 
depressed groove. 
Amagnetron having the above construction has a step part 

Which can stop the groWth of the silver soldering material 
used for the air-tight seal. As a result, the needle-like 
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protrusions are no longer formed at the edge of the ring 
shaped depressed groove. Without narrowing the space 
betWeen the open end of the tubular metal container and the 
metal joining plate, the needle-like protrusions can be elec 
trically covered by a metal conductor ahead of the depressed 
groove, and a ?eld-free layer is formed. As a result, in the 
initial stage before electrons are emitted from the cathode, 
even if a no-load voltage of 8—10 kV is applied on the 
cathode, discharge is reliably prevented. 

In addition, the joining surface of the tubular metal 
container and the joining surface of the cathode leads are 
positioned preferably along the same plane. As a result, 
forming of the metalliZed layer, Which is necessary for 
soldering to the joining surface and is formed by coating 
molybdenum (Mo) and manganese (Mn), can be conducted 
by a single screen coating. The production quality of the 
stem insulating material is improved. 

The above, and other objects, features, and advantages of 
the present invention Will become apparent from the fol 
loWing description read in conjunction With the accompa 
nying draWings, in Which like reference numerals designate 
the same elements. 

BRIEF DESCRIPTION OF THE FIGURES 

FIG. 1 is a longitudinal cross-section of the principle parts 
of a magnetron of a ?rst embodiment of the present inven 
tion. 

FIG. 2 is an enlarged vieW of FIG. 1. 

FIG. 3 is a plan vieW of a stem insulating material of the 
same. 

FIG. 4 is a longitudinal cross-section of the principle parts 
of a magnetron of a second embodiment of the present 
invention. 

FIG. 5 is an enlarged vieW of FIG. 4. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to the draWings, a ?rst embodiment of the 
present invention is described in detail. 

Referring to FIGS. 1—3, a cathode 1 is constructed from 
a ?lament 5 sandWiched betWeen a ?rst and second cathode 
leads 2a and 2b via a top hat 3 and an end hat 4. By feeding 
cathode 1 from cathode leads 2a and 2b, thermoelectrons are 
emitted from ?lament 5. 

Ahighly heat resistant stem insulation material 6 is made 
preferably of alumina, ceramic or the like. Cathode leads 2a 
and 2b are inserted through a pair of through holes 7a and 
7b. 

A metalliZed layer 8 is a coating of a paste of molybde 
num (Mo) and manganese (Mn). MetalliZed layer 8 is 
formed on a joining surface 9, Which joins With cathode 
leads 2a and 2b, and a joining surface 10, Which joins With 
a tubular metal container 16, to be described later. Pattern 
printing can be conducted excluding edges 12 and 13 of a 
ring-shaped depressed groove 11, formed betWeen joining 
surface 9 and joining surface 10. In addition, in order to 
improve the soldering, nickel plating (Ni) is conducted on 
the surface of metalliZed surface 8. Joining surface 9 and 
joining surface 10 are positioned on the same plane as stem 
insulating material 6. 

Metal joining plates 14a and 14b are for anchoring 
cathode leads 2a and 2b. Metal joining plates 14a and 14b 
are electrically separated by a central groove 15. Metal 
joining plates 14a and 14b are joined by soldering, in an 
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4 
airtight manner, to joining surfaces 9 of cathode leads 2a and 
2b. Joining surfaces 9 are formed at the edges of through 
holes 7a and 7b. In addition, metal joining plates 14a and 
14b are joined protruding out toWards ring-shaped depressed 
groove 11 more than metalliZed layer 8. 
A tubular metal container 16 is joined, in an airtight 

manner, to an anode part (not shoWn) and constructs one part 
of a vacuum container. Open end 16a of tubular metal 
container 16 is joined, in an airtight manner, by soldering to 
joining surface 10. Joining surface 10 of tubular metal 
container 16 is formed on the surface outer perimeter of stem 
insulating material 6. In addition, open end 16a protrudes 
out toWards cathode 1 more than metalliZed layer 8. 

In the ?rst embodiment, both the metal joining plate and 
the open end for the tubular metal container are made to 
protrude toWards the interior more than the metalliZed layer. 
HoWever, only one of either the metal container or the end 
of the tubular metal container needs to protrude toWards the 
interior more than the metalliZed layer. 
With the above construction, metalliZed layer 8 is not 

formed on edges 12 and 13 of ring-shaped depressed groove 
11. As a result, even if needle-like protrusions, Which are 
formed from silver soldering material used for the airtight 
seal, are formed on the edge of metalliZed layer 8, they are 
not formed on edges 12 and 13 of ring-shaped depressed 
groove 11. Therefore, a ?eld-free layer is formed Without 
narroWing the space betWeen open end 16a of tubular metal 
container 16 and metal joining plates 14a and 14b. As a 
result, in the initial step, Where electrons are not being 
emitted from cathode 1, even if a no-load voltage of 8—10 kV 
is applied on cathode 1, discharge is reliably prevented. 

Furthermore, the paste of molybdenum (Mo) and manga 
nese (Mn) is coated onto joining surface 9 and joining 
surface 10 by pattern printing in Which the coating area can 
be setup. As a result, it is easy to conduct coating While 
omitting edges 12 and 13 that are on the same plane as 
joining surface 9 and joining surface 10. 

Next, referring to the draWings, a second embodiment of 
the present invention Will be described. The same structures 
as in the ?rst embodiment are given the same numerals, and 
the descriptions are omitted. 

Referring to FIGS. 4 and 5, a step 17 is formed at the edge 
of ring-shaped depressed groove 11. MetalliZed layer 8 is not 
formed on step 17. 
With the above construction, because metalliZed layer 8 is 

not formed on step 17, the needle-like projections formed by 
the silver soldering material, and the like, used for the 
air-tight seal does not form at the edge of ring-shaped 
depressed groove 11. Therefore, a ?eld free layer is formed 
Without narroWing the space betWeen open end 16a of 
tubular metal container 16 and metal joining plates 14a and 
14b. As a result, in the initial stage Where electrons are not 
being emitted from cathode 1, even When a no-load voltage 
of 8—10 kV is applied on cathode 1, discharge is reliably 
prevented. 

Furthermore,joining surface 9 and joining surface 10 are 
positioned on the same plane of stem insulating material 6. 
As a result, metalliZed layer 8, Which is necessary for 
soldering and is formed by coating molybdenum (Mo) and 
manganese (Mn), is formed by a one-time screen coating. 
This results in an improved quality of stem insulating 
material 6. 

According to an embodiment of the present invention, a 
ring-shaped depressed groove is formed betWeen a joining 
surface of the stem insulating material With the tubular metal 
container and a joining surface With the cathode leads. A 
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metalliZed layer, Which is formed at the joining surface of 
the tubular metal container and the joining surface of the 
cathode lead, is positioned separated from the edge of the 
ring-shaped depressed groove. At least one or the other of 
the open end of the tubular metal container or the metal 
joining plate protrudes toWards the interior more than the 
metalliZed layer. As a result, Without narroWing the space 
betWeen the open end of the tubular metal container and the 
metal joining plate, the needle-like protrusions formed at the 
edges of the metalliZed layer are electrically covered With a 
metal conductor, and a ?eld-free layer is formed. In the 
initial stage before electrons are emitted from the cathode, 
even if a no-load voltage of 8—10 kV is applied on the 
cathode, discharge is reliably prevented. Furthermore, 
because the metalliZed layer is formed over a smaller area, 
lesser amounts of molybdenum (Mo) and manganese (Mn), 
Which are materials for the metalliZed layer, are used, and 
the material costs are reduced. 

According to a feature of the present invention, the 
joining surface of the tubular metal container and the joining 
surface of the cathode leads are positioned on the same 
plane, and the metalliZed layer is formed by pattern printing. 
The edges of the ring-shaped depressed groove are on the 
same plane as the joining surfaces and can be easily 
eXcluded from the coating area. As a result, the metalliZed 
layer is formed Without any decline in the coating operation. 

According to another embodiment of the present 
invention, a ring-shaped depressed groove is formed 
betWeen a joining surface of the stem insulating material 
With the tubular metal container and a joining surface With 
the cathode leads. AmetalliZed layer is formed at the joining 
surfaces. A step part that is loWer than the joining surfaces 
is formed at the edge of the ring-shaped depressed groove. 
The step part stops the groWth of the silver soldering 
material used for the air-tight seal. As a result, the needle 
like protrusions are no longer formed at the edge of the 
ring-shaped depressed groove. Without narroWing the space 
betWeen the open end of the tubular metal container and the 
metal joining plate, the needle-like protrusions are electri 
cally covered by a metal conductor ahead of the depressed 
groove, and a ?eld-free layer is formed. Therefore, in the 
initial stage before electrons are emitted from the cathode, 
even if a no-load voltage of 8—10 kV is applied on the 
cathode, discharge is reliably prevented. In addition, 
because the metalliZed layer is formed over a smaller area, 
lesser amounts of molybdenum (Mo) and manganese (Mn), 
Which are materials for the metalliZed layer, are used, and 
the material costs are reduced. 

According to a feature of the present invention, the 
joining surface of the tubular metal container and the joining 
surface of the cathode leads are positioned along the same 
plane. As a result, forming of the metalliZed layer, Which is 
necessary for soldering to the joining surface and is formed 
by coating molybdenum (Mo) and manganese (Mn), can be 
conducted by a one-time screen coating. The production 
quality of the stem insulating material is improved. 

Having described preferred embodiments of the invention 
With reference to the accompanying draWings, it is to be 
understood that the invention is not limited to those precise 
embodiments, and that various changes and modi?cations 
may be effected therein by one skilled in the art Without 
departing from the scope or spirit of the invention as de?ned 
in the appended claims. 
What is claimed is: 
1. A magnetron, comprising: 
a metal container, joined in an anode part, to construct one 

section of a vacuum container; 
a stem insulating material Whose perimeter is joined to an 

open end of said metal container; 
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a cathode in Which a ?lament is positioned at substantially 

a central aXis of said anode part; 

?rst and second cathode leads, supporting said cathode, 
are af?Xed to a metal joining plate; 

said metal joining plate located at a central part of said 
stem insulating material; 

a ring-shaped depressed groove betWeen a joining surface 
of said stem insulating material With said metal con 
tainer and a joining surface With said cathode leads; 

a metalliZed layer, located at said joining surface of said 
metal container and said joining surface of said cathode 
lead, positioned separated from an edge of said ring 
shaped depressed groove; and 

at least one of said open end of said metal container and 
said metal joining plate protruding toWards an interior 
of said magnetron more than said metalliZed layer. 

2. The magnetron according to claim 1, Wherein said 
metal container is a tubular metal container. 

3. The magnetron according to claim 1, Wherein: 
said metal container is joined in said anode part in an 

airtight manner; 
said perimeter of said stem insulating material is joined to 

said open end in an airtight manner; and 
said metal joining plate is joined to said central part of 

said stem insulating material in an airtight manner. 
4. A magnetron as described in claim 1, Wherein: 
a joining surface of said metal container and a joining 

surface of said cathode leads are positioned on the same 
plane; and 

said metalliZed layer is formed by pattern printing. 
5. A magnetron, comprising: 
a metal container, having an anode part, constructing one 

section of a vacuum container; 

a stem insulating material Whose perimeter is joined to an 
open end of said metal container; 

a cathode having a ?lament positioned at a substantially 
central aXis of said anode part; 

?rst and second cathode leads, supporting said cathode, 
are af?Xed to a metal joining plate; 

said metal joining plate located at a central part of said 
stem insulating material; 

a ring-shaped depressed groove betWeen a ?rst joining 
surface of said stem insulating material With said 
tubular metal container and a second joining surface 
With said cathode leads; 

a metalliZed layer at said ?rst and second joining surfaces; 
and 

a step part, loWer than said ?rst and second joining 
surfaces, is located at an edge of said ring-shaped 
depressed groove. 

6. The magnetron according to claim 5, Wherein said 
metal container is a tubular metal container. 

7. The magnetron according to claim 5, Wherein: 
said metal container is joined in said anode part in an 

airtight manner; 
said perimeter of said stem insulating material is joined to 

said open end in an airtight manner; and 
said metal joining plate is joined to said central part of 

said stem insulating material in an airtight manner. 
8. A magnetron as described in claim 5, Wherein: 
said ?rst joining surface and second said joining surface 

are positioned along the same plane. 

* * * * * 


